Panzer) from cattle near Astrakan, southwestern USSR, by Butenko & Chumakov (1971 All ticks were collected from camels, pooled according to collection locality, sex, and species, and stored at -60°C until processed for virus isolation by a method previously described (Kaiser 1966) . Tick suspensions were inoculated intracerebrally (i.e.) into 1 to 3-day-old Swiss mice, 0.02 ml per mouse. The mice were observed daily for symptoms of virus infection and the brains of sick and dying mice were harvested by the method of Strome (1953) . A working source of virus was prepared as described by Williams et al. (1970) . Preparation of sucrose-acetone extracted antigen followed the procedure of Clarke & Casals (1958) . Production of mouse hyperimmune sera was described by Work (1964) . Complement fixation (CF) and neutralization (Nt) tests in mice were modifications of the techniques of Sever (1962) and Hammon & Work (1964) , respectively. The CF test used at the Yale Arbovirus Research Unit (YARD) was described by Casals (1967) . Titration end points were calculated according to the method of Reed & Muench (1938) , and expressed as i.c. LD 50 /O.01 ml of inoculum (= LD 50 ).
Chemical sensitivity was determined by the procedure of Work (1964 The NAMRU-3 viruses appeared to be identical to THO, WAN, and DHO viruses (TABLE 3) .
These 3 ungrouped viruses have been recovered in the Oriental (India), Palearctic (USSR, Egypt, Italy), and/or Ethiopian (Kenya, Nigeria) Faunal Regions, only from ixodid ticks commonly infesting domestic mammals. Of the 9 identified tick species recorded as virus reservoirs, larvae, nymphs, and adults of 2 (Boophilus decoloratus and Hyalomma a. anatolicum) usually feed only on a single host. Larvae and nymphs of the other 7 species attack small or medium-sized mammals or birds and adults parasitize larger mammals or large birds. Occasionally nymphs and larvae of Amblyomma and Hyalomma spp. also feed on larger animals; in these instances young animals are more frequently infested than adults. The potential for numerous small, medium and large wild and domestic birds and mammals to be involved in the natural history of these viruses should be considered.
The In Egypt, the immature stages of H. impeltatum commonly parasitize gerbils in palm groves and sandy cultivated areas (Hoogstraal & Kaiser 1958) . Adult H. impeltatum infest all domestic animals but display a marked preference for wild and domestic sheep (our unpubl. data). Congo (CON) virus has also been recovered from H. impeltatum in Nigeria (Causey et al. 1970) and Wad Medani (WM) virus has been isolated from H. marginatum isaaci in India.
H. dromedarii, which yielded DHO virus in India and Egypt, occurs wherever camels are common in India, southwestern Asia, and Mrica. Adults feed on all domestic animals, but chiefly on camels; immature stages infest rodents, hedgehogs, hares, and lizards. H. dromedarii also harbors Dera Ghazi Khan virus in Pakistan (Begum et al. 1970) . DHO virus, reported as "Astra virus" (Butenko & Chumakov 1971) Egypt, from northern Sudan, and were then transported by truck and train to Cairo. Following filtration through a bacteria-tight Seitz EK pad these virus strains were reciprocally tested by CF against the viruses listed in TABLE I and found to be unrelated. Mter determining sensitivity to the action of sodium deoxycholate, antisera to these 3 strains were tested by CF against antigens of the viruses listed in In Nt tests ArT strains 734, 865, 920, and THO, WAN, and DHO viruses titered less than 101.0in the presence of their homologous sera. Titers ranged from 103.5to 10 5 . 9 in the presence of normal mouse serum. Reciprocal Nt tests of 734 X THO, 865 X WAN, and 920 X DHO produced titers less than 10 1 • 0 in each of these 3 combinations. USSR and adjacent countries, southern Europe and northern Mrica, is the most important vector of CON virus in southeastern Europe (Hoogstraal 1967 ) and has yielded West Nile virus in Astrakan Oblast (Chumakov et al. 1968) . Immature stages rarely feed on burrowing rodents but are numerous on ground-feeding birds and are frequently found on fall migrants coming into Mrica (Hoogstraal et al. 1961 (Hoogstraal et al. , 1963 . THO virus has been recovered from 4 tick genera in Mrica and Sicily. H. a. anatolicum ranges from northern Bangladesh, southern Nepal, and India, throughout Africa to the Canary Islands (Hoogstraal & Kaiser 1959) . This tick has been reported to harbor CON virus in Central Asia and Nigeria, and WM virus in Pakistan. WM virus, first isolated from RhiPicePhalus sanguineus in northern Sudan (Taylor et al. 1966) , is now known from 5 tick species in India, Pakistan, Singapore, Malaya, Sudan, and Jamaica. Boophilus decoloratus, Amblyomma variegatum, and Hyalomma truncatum are characteristic parasites of domestic animals in much of tropical Africa. In addition to THO, Dugbe, Bhanja, and Jos viruses have been isolated from these ticks in Nigeria, Senegal, and/or Uganda. Rhipicephalus bursa, the reservoir of THO virus in Sicily, ranges through southern Europe (Starkoff 1958) to the steppes and semi-desert of Kazakh SSR (Anastos 1957) and harbors an uncharacterized virus in Azerbaijan SSR (Mirzoeva et al. 1964) . THO virus has also been recovered from human beings and cattle in Nigeria (Causey, pers. commun.) .
Significant factors in the wide distribution of these viruses appear to be the age-old, long-distance trekking of domestic animals over caravan routes and for marketing in steppe and semi-desert regions of Asia and Mrica and the frequent infestation of these animals by several tick species, each with individual biological and ecological properties.
